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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a SiC wafer in 
which anisotropy in the electron mobility is small and 
deformation due to lattice mismatching between a SiC 
substrate and a SiC epitaxial growing layer can be 
reduced by forming a SiC buffer layer on the SiC 
substrate having each specified plane orientation and 
polytype. 



SOLUTION: A SiC substrate having the plane orientation 
of almost (11-20) and 4H polytype or 15R polytype is 
used. A 4H-SiC(11-20) substrate 2 is obtd., for example, 
by growing an ingot by an Improved Rayleigh method on a 
4H-SiC(000-1) plane, slicing the ingot parallel to the 
growing direction, and polishing the surfaces into 
mirror faces. The thickness of the substrate 2 is 
specified to 150 to 400 ^m. A buffer layer 4 and an 
active layer 6 are to be epitaxially grown by a chemical 
vapor phase deposition method. Practically, after the 
substrate 2 is subjected to vapor phase etching with a 
HCt/H gas, the substrate 2 is heated and a source gas 
(e.g. silane and propane) is introduced to grow a buffer 
layer 4 (to 0.3 to 15 ^m thickness) and an active layer 6 
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n\^x. 4H (11-2 0) m&±.\zm^\.tzm^mx 

ti> ^3 (a) tC:^$nTl^^cfc-9{C. \::u-j^. 

;&t^f^n;'^o 2 iLimX 2 wma)®H^AFMK^ 

L/i^^CO^®ffi$cr)r:^^i^ (Rms) ( 1 1 - 2 
0) SffiJi(C?^fieL;^c^tt^TO. 18nm, (1-1 

0 0)g1S±:T'6. 4nm, (0 0 0 1) Sm.^ymW. 
±X0. 2Anm^t^y>. ( 1 1 - 2 0 ) SffiJitC^S 

^ mzm^mf)^m. hmnxh^tz. 

[0 04 1] 'A\Z. ^^\^tzUm^^mKOHX:i.v'^ 

>^LT, miSEm^^com^^Km^m^rzo (ooo 

;5in8cm-2, t)1±^fee^'a8 x 1 0^ c m'^ <i:;^ 

^K>^\:^tz\f:-j h<D^m^^m.mii^<-^\^x\^^rz. 

(1-10 0) S1S-hC0fgtt@^x>:/^>^-r'5^:, ^ 
^^^(Dti'y h;<J^'#^ (1 x 1 05 cm-2) ^6n/::te 

(c. ^^m(r>mm\zMntzmv^(D^m^^^\zm<fs,^ 

fz. z.<Dmv^(Dm\t.>\^^'f< 11-2 0>:;5f^tc#^/Ti^ 

mCD (1-10 0) S«-eii3'-'8 cm-^T'^o/cCOtC 
Mb. ^£fif^(Cfl3 0 — 2 0 0 cm-i <hig:fcLTl^fco 
X^Tzt^-oX. (1-10 0) SS_htCfgtt^^^:^$-& 

[0 0 4 2] cmtd^fLT, (1 1-20) XtS-ttCfiSt 
SLfcf^tt^^S]|tKOH-rx^y^>^TS<h. Kfi^ 
^^-r'5H:ft?^4^t:^;/ h0O^^;:>^2 x l 0^ cm-^g 

C CD ^ iBf ^ ^ «6 ^ L ffi ^ X 5^ > ^ U T ^ ^ o 

v-r ^ a>^w y^sffiti 1 c m-2*ffi, b-fr^te^^st> 

1 0 0 cm-^^mx^^:itf)^^fi^'orz. -r^^^> 4 

H-SiC (11-20) aS^ffiO^-SCchtCcfcoT. 

\z. -^-1 ^un-(':r-^i^^ hjU^t^^t vxs I c^^B 

C0<0 0 0 l>:^fnl(C#C/'5 (^2#Bg) CKO;^ 

^t.^frUmmMXi^^ (1 1-2 0) ffi$:ffilin«. 

m^m\z^\^mf)^nis.\^^rz^x^^o t^^. isr-s 

iC (1 1 -2 0) gS±(Ofgtt^^Xt:^4^i^^;i/^£ 
EMti^r>tZo 

[0 0 4 3] [*igW!2] *SIJS0IIT«. A^y:7T^;5^ 
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// 

mamizR^irmm^m^^rzt^^z. n^4H-s i c 
(1 1-2 0) m&±\zm^t^m^<Dnm4H'S \ ca* 

fzS i ec^U-U— ^lCci:oT4H-S i 

c (1 1 - 2 0) a^s^±^c^£S$^t^c4H-s i c-r 

1-2 0) x\ i^B^y h^-mm.<D^m-m&^i^7^^^ 

Ji^isbrzm9J}\^±—^^&\t3 X 1 0'8 cm-3-'4X 1 0'« 

[0 0 4 4] iKDS i CSS2 JtJC SS4X 1 0 

17 c 01-3— 5 X 1 0^7 cm-3(On^4H-S i CZ-^^y^Y 

m^mtii,Lrz'^. mmm(\m4H-s i cmi\^'r-mm 

4 X 1 0^5 cm-3) :g:|«j2 4 //mJojcS^-li-fco tS::^. ^ 
Tco -?-LT, Au/ >'T^<?)iP$<^0. l//m7&^e2 2M 

I^J£0ill (?rl^i;CVDliS<^^Vi>^Co 1 4 0 0X: 

THC \ /Viii57.\z^^mM:sL^y^>^^rT'orz^. 
1 5 6 0X:tC#faL. iMlsf;^x^^ALTfiK:^^§gi6b 

n>yyTMi SiH4iSfi O.^sccm 

CdH8%B 0.20sccm 
N2S» dxior^sccn 
S.OsiB 
1560*C 



0.50SCCID 
0.668ccm 
6xl(r^sccs 
3.0slfe 

360^ 

[0 0 4 5] m4\t. m^f^m^conyyTm^n-DS 
^i}^^^^rzm^\:f:-^<D^=¥^mm (Frnxo/^-jyTmrn 
(4 0 0) m^^mmi^rz5^^x^^m^m\^^. s 

iC (11-2 0) mVr^—^ (20=60. 05S) <D#ffl 

iC (11-2 0) Sffi^jB«LT^en;^clHltfftf— ^ 
<D^m^\t3 2 — 3 8arcsecffi^3 Sarcsec) "C^o 

[0 0 4 6] /Ku/7 7B^^t^>rJCSfi-hJCfilgiS»eS 
n^S i C@ (2 4 Mm) ^^:lbfcS i COJ0./\(Dm 
^meXJit. xmuy^>^:^ — ':f(D^mm^^S 2arcs 
ectUO. S i CSffi2ctOSfl::L:/^ (S4«l3, 03^33 
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/imCO^-g-ti, ^7^c»ffiJ:0^^^>V^#M'g (4 3arcs 
ec) t)m'^rirz^^. /'^yy7m(Om^f)^0, 3un\^± 

#<l'ti7?^^2 larcsecTIJti— ^tCT^ofco mmKO 
HX^y^>^(CctoT (1 1-2 0) ffi±<^te<i):Sg€: 
JO WaSaT^h. S^T6 X 1 0^ c /N'^y :7 r ^;^cC b 

'efiJcSU/l^ttgTrfi2 X 1 05 cm-2, 2 umi^±(D 
J-^^yrm^m^fTzf^i^mTltSy: 1 03 cm-^ — e X 

[0 0 4 7] :i(DJ^olZ. /-^yyym^^M^uWS i CX 

\:i^^i^^ji^&m<Di^m^zmf^j}x$>^mm\t. mm& 



{c^ ST ^ :7 T @ (c cfc o T^Si ^ tiS i6 T 

^^L^Z.^n^. —mz. 1 018 cm-3^i^J!^_h(0^ 

^#i^^t^s i cfe^Tti, ^<D^m^<Dmwz^-ox 

c<D^^^mmm(Dm^it. ( 1 1 - 2 o) ^±<d:^^^ 
{0 0 0 1 } m±(Dm'^<^o±^\^'^. \^rzf)^'ox. 4h 

-SiC (1 1 -2 0) S1KJLtCXh"^^>--^;UfiScft^ 
-5 5 i CA^v:7rS€r^ttTt&^^M^«cear'5t&^ 

50 [0 0 4 8] ii^, mm(Dny—^n^7s^^mr^n 

'&Lm<D^w^^m,XK>M^^\^—\z>^^nr>rzs i ca* 
m (N) K-:/n^s i c^m^'^rzf)^. u> (p) k- 

ynMS i C, T;I/^ (a I) . (B) K 

-yp^S i C^^t>m®^^fTo^c<i:C5, A*y:7r 
^<D[^^/j:?jj^7!)^^^nrco ^rc. 1 5R-S i C (1 

40 1 -2 0) sm^^m^^xh. mm(09J}^^m^z.^if)^x 

^fz. 

[0 0 4 9] LMMmS] *^iS0yTtl, /^yyTm4 
(D^jp^r— ^ (3 Mm) JCLT, 37 r @ 4 F^<D^*e 

^mm^^it^^x^comm^m^rzo mm\z\,^. i o 

mmX 1 5mm(Di^^^(Onmi 5R-SiC (11- 

2 0) mw^^mmv. mm\'-r-mm}ftsx i o^s cm 

-K m^\t3 5 0 um^UfZo ^i^X. <1<X)S i CS« 

±(c. ^5 (a) - (c) ^ZTik-rmmi^i—mm^^^ 
m-Dm^ 3 um<D/'^yy7m4^m^i.rzik. 

50 ffiSxi 0»4cm-3, jp$3 2 Mm<OJSSf6ffin^l 5 R- 
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13 



s i c^xy\ 

L^Co ^5 ( 



mT> rii^ (d) J ^ii^-r^) t>ffM 

a) JC^TS i OxyN (MM (a) ) T 

Ay :7 T® : SiH4iSa 0. ISsccm 
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*^T^^CDIC^:^L. ^5 (b) iC^-rs i Cr>xy\ 
« (b) ) ^5 (c) tC^rs iC^/x 

A (M^ (c) ) T{^<lMWiCH:i— ^g^^it^it 



0. lOaccm 

2x10- * M). 3sccm(ti»JCi: D 



3. OslB 

1550TC 



N2ttfi 



[0 0 5 0] 06tl, cint>CD|^^ (a) ^ (d) {CO 

P^y^>^;^— ycO^Miti^O^S 6arcseci 
SIfe (4 3arcsec) ^K>^^<U^X\^^^. cntc^ 

(a) -rtl. ^<i*i^^3 5arcsec^7^0, S^cfcO^^ 

(b) . (c) 
8-3 larcsec^75:0. IS^sf (a) ctO^^J:0>fe 
Wztm^ntz. dCDcfc-^JC. S i CS«235^^^'ft^6 

[0 0 5 1] [SliS^J4] *:^M0iJ'r{l, 4H-SiC 

(1 1-2 0) m^^Jiixs (0 0 0 1) %m^y&^^ 

:t-H^fPiaL/co SiCSS2(i, 4H-SiC (0 

6X1 Oi«cm-3. iP$(i*53 4 0/^In^:U)to 

COS i CS1S2_b{C> CVD?i(rJ:oT^^H— 
yn§l4H-S i C^€:xe^^V'\';i<fijcS$-fr;to 

[0 0 5 2] ^Jg^J3C0ii^ (b) tWim\Z. 3X10 
^8 cm-^T&^b 1 X 1 O^fi cm-3^TH::^— S^S^^SW 



0. SOsccm 

0. 66sccm 

7xl(r*sccB 

S.Oslm 

1550*C 

480» 



20 



30 



40 



11. 5 jtzmC0/\^>>>'yS4<^?^figL;^^, ^14^6(h 
3^^^igMSn^4H-S i CH^^KS^-frfco ^ttSoK 
^^fi6 X 1 015 cm-3. ^ipJi 1 6 MmT^^o 

4H-s ic (0 0 0 1) sm,^ymm±.\z^. 

n^yrMi SiH4iJeS O.aosccm 

0. 20sccm 
2x10-3^)- Ssccm 
3. Oslm 
1S20*C 



E2$^ 



0. SOsccm 
0. SOsccm 
4X1Q-3SCCII 
3. Oslm 

1520^: 

24m 



50 



[0 0 5 3];^6(c, c:cOcfc^tc:bTfPiJb;^^s i c 

0:sl;\\Z. f> 3 y h^— l 2 ^ctt/:t~Al4m® 1 
4^J^^LfCo va^y N4^-«S1 2fi?£ttS6C0Ji® 
tCJ^^KU. :^-Al4mffil 4t*S i CSffi2cr)TBJCJ^ 
^L>^o ^fc, '>3^> h^-«Sl 2tCt^^^>ai: 
ISOnm), SSCO^— AttUffil 4(C«1 0 0 0TCtr2 0 
W^(Dm^m^^i^tz:^-j'r)Vm: 200nra) €ffll^;^Co 
'>3>y h^-m®l 2«P3J^-C, MSI 0 0m 
m;0^e> 3mmc7)^ST^fb^i^fco 
[0 0 5 4] -f-LT, e>3 h^— SSI 2«gp-C(^m 

^m^^mmt^tLi^\z. it^om (b) 'r;f>^ffiAb 
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120keV. 80keV, 50keV, SOkeVco 
4KPgTfT0n ^K-Xfiii3x 1 0»3cni-2<i:L;to 

^tz. K u y^^m^-r^ommm i 6 oiUfi i o 
T;i/=f>:^/x#Hm* 15 5 ox:, 3 o^cD^f^xn-o 

n\t4H-S i C (11-2 0) Sffi_h{C/N'^y ^'T^^ 

iSttTfiJc:JiU;^cS i cox./\xiPmLrz^-r:t-\^x. 

mmmmts o o/im-c^^o mij\^wi±x\itm}^2 i 
oov^itfiScL, L75^t>- 1 0 0 0 vEpj&nPtcou— 

>iim (mc^t^^ 1 0 0 A / c ^(7)mjE^T) i . 

2V. ::i->fita?&Ux 1 0-3Qcm2<i:(.>^#1^fCSn 

fc!|#^:^»^*t#bnfCo Il@®fi7!?^*3 0 0 /Ami^TcO/h^l^ 
^-r^--HT'«4H-S i C (0 0 0 1) 8S:t:7StS 

±'r:%mm(Dy^:t-\'W&^m^nrzf)^. mmmm<D 

[0056] S9ti. 4H-SiC (11-20) Sffi 
(0 0 0 1) 8S:=*->^S1SC0fi'3a?Sc?)S i CS«_h{C 

H-s i c (0 0 0 1) 8m^ymm.±<D^&m^m\^'^ 

X 1 0-3 cm^— 1 X 1 0-2 cm'^^m?L^^^SL\zm& 
f)^i&T-r^o 4H-SiC (1 1 - 2 0) 

=b, /-^^yyrm^m^fui^^m^itmmmm^^i x i 0-2 

[0 0 5 7] :in\Z$^LX. 4H-SiC (11-2 

0) &^±\z/'<yy7m^m^i^xi^m\^rzj^\^i$^^zyr 

SffilS-Ct)i^l^]Bm^^J#LT:fcO. 0. 0 7cm2C0 
m^^Xh 4 0 %U±(D^^^ 0 T 1 5 0 0 VJ^X±<DmJE 

ibm^tifz. ^fz. m&rz^fxysi<. - looovHJ^in 

^<DU— ^mfiitSgffCD^i^fi^mSfi@5 0 0 um<0^ 

^yt-i^xit^-r^t. 4H-sic (0 0 0 1) sm. 
:tymm±^zj^&Lrzy^^—\^x\t8x i 0-5 a/c 

/-^^yyrmo^U^^ (11-2 0) ^±<Dy^:t— 

\^x6x I 0'^A/'cm^x3r>^<oi,zMLx. n-jyy 

m^WLmz (1 1-2 0) ffi±(Z>y-f ^^--KTttl X 1 
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0-5 AXcm? ^^^'\^^f^^tz. 
[0 0 5 8] cnJi, 4H-SiC (11-20) ffi^ 

@<7>^ffi(Ci:oTi§S®S i C^¥^i)m^ntzti^i^X^ 
^«h#A6n^o ^fc. 4H-SiC (11-20)® 

10 ^^^—Y(J:>^m:m^y^^fzif^. xfc:^4->'^;i/frJcfi^ 
^ :t >aAT?^figi$ n^c p n ^^^'^ K^ii- 
-r UX^tDS-^-Ct), 4H-SiC (11-20) S 
ffi. ^^(.>til 5R-SiC (11-20) mWi^m^^ 

[0 0 5 9] [|IM^J5] (11-2 
0) SS^cfcr/ (0 0 0 1) :t>'StgtCcfcOJ^fiJcbyhS 
i CC^xyN^ffll^T. 0 1 0{C^Tn5"-f ^;U.S^^M 
OSFET2 O^rf^ML/Co ffll^/tS i CS1S2ti, 3fe 

20 ^®WST'5C<hJCc}:oTf^^L;^c (1) 6H-S i 
C (0 0 0 1) 3. 5S^:7S«. (2) 6H-S i C 

(1 1-20) (3)4H-SiC (0001) 8 

ffi^:7SS. (4) 4H-S i C (11-2 0) SS. 
(5)15R-SiC (0001) 3. ^^^yW^. *5 
etc/ (6) 15R-SiC (11-20) SST^-So 

[0 0 6 0] Si CSS2H^Tp^-r, '>3 ^y N^— 

2X10»«cm-3'-5Xl 0^8 jp$(^3 2 0m 

m-'3 4 0 MmT^^o ^bT. #S i CSS2_L(C, 

f^-t-^i^^sufco ^-r, 3l^BM3<Dl^^B^ (b) t^nm 

\Z. 8 X 1 0^7 cm-3:?:?^6 1 X 1 0^6 cm-3^'r-T^-fe 
y5'^S^PgSWtC^^b$-li;5:7&^*e>#gtCO#»^JO. 4 
AimTo. -^fl-f^Jl. 6 /imCO/t^y :7T^4^?^fiJc:L;^c 
fStt® 6<hfcC'5iS/^S^P^S i (Zm^^^X^tz. m 
tt^6<OTi5^ir>^3^SSti5 X 1 0'5 cm-3, MW15 



^0 



50 



I 
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0. ^sccm 
0. 20sccm 

8ii(r*~7xi(r^scc» 

3. OslH 

i500t: 




0. 48sccin 
0. 64sccm 
4xl(r*5CCB 
d.OslB 

i50(rc 
12m 

[0 0 6 1] Ccr)J:^tCLTf^SIL/bS i C^XAtC. 

(N) -r^>^aALTfi:fitn:n^Mi^2 2. 24^?^ 
^L/to N-r ^>^AtS 1 4 0 k e V, 8 0keV, 5 
OkeV, 2 5 k e VCD4gKT-fTl.i. «^H-Xa{i8 

X 1 oi4cm-2^L?to <^>aA«^ia-efTO^, 

4 sot:, 3 Oi^<D^#-CfTt)/i:o K^-f^fbtC 

SiC (0 0 0 1) :t:7a<S:&^t.i-5jB'^(il 1 

5 or. 3^PBl'r> SiC (11-20) a^sfO^-^tS 

2 6(Z)jp^ti3 5~ 



1 1 5 or, l^FelT^O, 
4 6 nnrr^^o 

[0 0 6 2];i>:{C. n^m^2 2, 2A±,\z.^n^n 
V-Am®2 8, KK>mS3 O^J^^SUfCo V-A 

m®2 s^Scfc^KP-r >mS3 0{c(1t;u^/^^>(a 

I: 250nro. Ti: 30nm)<&ffil^, SOOXL^^O^mcO 

mmm^mx^r^. $^jc> *feag2 6±(c, Aiscoy 

— hmffi3 2 (i?$2 0 0 nm) ^J^^L. -^CO^, :7 

7t—^>^i57s (He/Nz) ft'-r4 5 0*c, 1 o^^-r^i^o 

[0 0 6 3] ^rc> MOS F ET 2 0cD5^i'^;l^fitl3 
0/zin, ^'\-:^S';Hsti2 0 0 Mm<hL;t, Si 

C (11-2 0) ®±t::MOS F ET^f^Sf-r^^^tc 

VX. ®5^fi^%^LT, K U-r >«filfe:?&^< 0 0 0 1 

\^^ti\t< 1-10 0 >^\^\zm,n^^o \z Lfz. 
[0 0 6 4] ^1 iti, i^mi^rcMosFETcomm^ 
U}^U'i>^i^^^'r^^y'v^^a cn«4H-si 
c (11-2 0) m^±\z^mi.rzf&iim^m^^> 

^)\^f)^<0 0 0 l>«ilC¥fftC;^t^T0^'5MOSFET 

m(DuosFET hLxSiiffumi^'^Lx^^^o 

l6f^ffi(/^/iMOS FETTfe. ±TFETii!if^tiS4^$ 



70 



20 



30 



40 



SO 



[0 0 6 5] mi 2{t. -E-n^'tl<^)MOSFETJCOVi 

-To ^mmz'Di^^x'pr^Kthem&.^coMosFET 
^wrnvx^^-^jmrnm^mi^L. ^<o^i^^i)^tb 

rc. ^Tz. SiC (11-2 0) SS±(Cf^SL>cMO 

SFET(c::>i^Tfi, <0 0 0 i>«c¥fT:^i6i<^>5"^^ 
^I'^ift^CM//) <h< 1 - 1 0 0>;^[$i «0 0 0 1>S* 

[0 0 6 6] mi 2t)^^^/>^^J:olZ. 6H-SiC, 
4H-SiC, 1 5 R-S i C(hfeJCMX-elt«-r^<h> 
(0 0 0 1) ;t:7SS±tZf^^LfcMOSFETctO 
(11-2 0) S±fCf^SL;^cMOSFETO:*:fJi^*Sl^ 
^^'V^^l'^iftSj^^'tf^nTl^^o CcDH^chbT, (1 
1-2 0) &&±(0^^m6X\ty.y'y':f/^>^>Cfi>Z 

^m^^mmu-^f)mm^ti. mii>x^mf^uos^m 
m%^nx:^D. mimm^\z.k^mn.^^&m^nxi^^ 

TZhiti^^TL^fx.^. ^^\z. (0 0 0 1) S1S<h (1 1 

-2 0) sffi^Jtti-r^<h. J^ft®ii^fcO(^s i CIS 

^3j^>KIS75j^ (1 1-2 0) m(D')5if^'>n\^<r>x . ^Yb 

M ^ f^^ b P# tc M O S ^ M J^fiJc $ tl -5 ^® 
(11-2 0) n(0-fi1i^'>t^\^^:zt.tm^i^n^. 
[0 0 6 7] :fK.\z. 7pU^-f y^(ciHFl4^W:R-r^i:> 

6H-SiC (11-20) atSJiCOMOS FETTti 
M-L;&^7 4 cm2/'V s ^ltl£WiSlife<OCD. ii//\^2 

2 cm^/Vs :infa, 6 H-S i C/\VI/:^4^ 

li-rntc-tiTci:. C(^<:t:^lcMP*9T3fgJ!^Xcom^fe^(?) 
S:5r14^^-r5='A-<A«M^b<7^j:(^io 4H-S 1 Cco 

m^\Z\:^. (0 0 0 1) 8^^>^Sffi±(OMOS F ET 
X\%^^r^)V^mmt^S. 4 cm^^/V s <h#^^tC/jN$ 
(1 1-20) mU±.X\^u^ = A 6 cm^XV 

S^^ttfe/jN^l'^o — 15R-SiC (11-20) 
SSXcDMOS F ETTli, j^X=7 6 cm^/'V s , 
M//=64cm2/VsT^0, 4 H-S i C J: OiSti^ 

^^;i/^lft«:^^'l#^n;^Co i^±c7)^^;!?^b. 4H-S i 
C (11-2 0) , ^-SV^J^il 5R-SiC (11-2 
0) ^ffiXtCf^MLrcMOMOS FETTtl^^^^;P^ij^ 

I G BT (Insulated Gate Bipolar Transistor). 

[oo6 8];^i:^> ^:zx\tmmit\z^-:>xtr-Y^mm 
m<D^mm2 6^m^\^tzf)^. cvDmz^-oxsxo 

2^^««^-d:^«^Tt>4H-S i C^^\^^\tl 5R- 

s i c (11-20) ^m^^^oyf^m^^x^^a ^ 

c:Cl-e(iMOS^a<04#tt$rl)i'^'5/i:i6tC^eMM 
OSFET^fPSL/:::?^^ 4 H-S i C^^lr^tA 1 5 R 
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-s i c (11-2 0) ^m^^^h^f^umvcm/s \ 

[0 0 6 9] 

C^XAfCcfcnfrf. S;^fi7&^'ii« (1 1-2 0) CDS i 
^^v-V-^l/^g^itTfe, S i CSSCD<0 0 0 l>Sft 

ttB^fi£:^$-fr/^«^f^, S i casts i Cffi#@t 
CO^T^M^tdcfc^li^T&^^^^S i Cfgi4^{C^^-r^ 

c^i] 2^^9^(z>s i c^^x/N^ri^-na-e^^o 
[gi3] s^^cC-ss i csffi±tcfiK:^$-e->ts i cm^m 



(11) 4^112 000-319099 

20 

w H M <D ^ ^ ^ T ^ :7 ^ -5 o 

[0 5] ^w^^^mt^w^^nyyTm^m^fzs \ c 

•^xyN^^r^TI^T'^^o 

[0 6] 15R-SiC (11-2 0) SS±lC?^^b 
/zS i Cf&^m<DX^^u^:/^>^ti — Zf^fr^-t^yyX 

[0 7] ifc:sg§^<Ds i ci>3 V h^-^-r^-H^^-r 
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